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INracLUCTIOKi 


\ 

ghte  ci'Jiiwingdi  wi-th  Wo  properties  of  the  earth*  3  atmosphere 

\'hic:i  are  pertinent  to  the  description  of  the  phenomenon  ah’^iociated  with  t’ae 

'3f€  ^  * 

reentry  of  a  hypersonic  body^  These  two  prop^^jrties,  density  and  pressure, 
are  functions  of  the  geometric  altitude  and  vary  in  a  manner  which  can  be 
approximated  by  exponential  relations#  Specific  relations  for  the  properties 
are  given  for  altitudes  up  to  35O  Kft# 

Since  the  altitude  regime  was  considered  in  several  increments  and  the 
most  recent  data  was  utilized  i#e#,  The  1959  Model  IKDC  Atmosphere,  the 
approximations  provide  a  reasonably  accurate  determination  of  the  atmoi  pheric 
property  values#  In  addition,  the  relations  are  in  a  form  amenable  to 
incorporation  into  expressions  of  motion  and  aerodynamic  heating  parameters# 


In  ttM  Initial  sinplifiad  analysia  of  tha  notion  and  haatinf  diaraetar> 
istiOB  of  bodiaa  raantarint;  at  hyparaonio  raloeitiaa^^),  Allan  and 
approxiaatad  the  danslt/  property  of  tha  aarth'a  ataoaphara*  Itj  uaing  tha 
data  than  arailabla^2,3)^  relation  of  tha  followinc  form  waa  dariradi 

Whara  f or  20  Kf t  <  h  <  160  Kft 
Pe  -  3.4  *  10-5  8luga/ft5 
•  22  Kft 

The  abwe  denelty  relation  ie  plotted  in  Fi^^e  1  along  with  the  noet 
recent  ataospherio  data^^^a  It  can  be  seen  that  the  agreement  in  the 
lower  altitude  regime  is  excellent  andf  even  throughout  tha  entire  rangSp 
it  provides  an  average  value  of  the  density* 

Recent  Interest  in  higher  altitiides*  howeverf  hats  necessitated  a  more 
accurate  a::‘proximation  for  use  in  the  analysis  of  reentry'  phenomcnaa  k 
relation  of  the  above  form  is  to  be  preferred;  accordingly,  the  1959  AjRM 
Model  atmosphere  has  been  approxirf'ated  by  three  specific  relations, 
applicable  in  respective  altitude  regions  where  the  parameters  ^  and 
^  assume  the  following  values  i 

a*  Region  I,  Figs*  2,  5 
50  Kf t  <  h  <135  Kft 
Pp  =  3.6  X  10-5 
=  21.44 

b.  Beglon  11,  Fisa,  2,  4 


135  Kf t  <  h  <  240  Kft 
1.07  X  10*5 
^  »  26.48 


1 


0*  Region  Ill,  Figs*  2,  $ 

240  Kft  <  h  <  3^  Xft 
Pg-  1.15  X  10-1 
17.45 

The  approxlm  itlonsf  it  ie  hoped^  will  be  useful  in  obtaining  rapid  estimations 
of  the  atmoapherio  density* 
mosPHEiiic  FR}i:s3U.ii:  AfPaOXiiU’nui;i 

An  attempti  similar  to  the  previous  section  regarding  densityi  for 
the  best  estioute  of  atmospheric  pressure  is  presented  here.  The  same 
reference,  ARIX#  1959$  has  been  used  and  the  two  lower  altitude  regions  are 
the  same  as  those  used  in  the  density  case.  HoweTer,  it  seemed  necessary  to 
write  separate  pressui*e  equations  in  the  altitude  range  of  24O  Kft  to 
3CX)  Kft.  Region  three  covers  24O  Kft  to  300  Kft  and  region  four  covers 
300  Kft  to  350  Kft. 

The  i^eneral  eouutlon  for  atmospheric  pressure  is  as  follows  t 
p-  ke""*  (2) 

Where  k  is  Ibf/ft^ 
m  is  Kff^ 

The  four  specific  relations,  applicable  in  respective  altitude  regions, 
atre  given  below  where  the  par^iaetere  k  and  m  assume  the  following  values  1 
u.  Region  I,  Figs.  1,  2 

23  Kft  <  h  <  135  Kft 

fc.  ■  2.437^  X  lo5 

D  •  4.523  X  10"2 
b.  Region  II,  1,  3 

135  Kft  <  h  <  240  Kft 
k  ■  I.3I8C  X  10 J 
III  ■  4.076  X  10"2 


2 


0*  Bvgion  1I1|  Figs*  1(  4 

240  Kf  t  <  h  <  300  Xf  t 
k  s  1.15920  X  10^ 

■  s  5.94  X  10‘2 
d.  Region  rtf  Figs.  !»  5 

300  Kf  t  <  h  <  350  Kt 
k  ■  1.24717  X  lO* 

■  ■  5.196  X  10"2 

Of  oourssy  the  equations  are  not  aeant  to  give  exact  results.  Hoverer. 
it  is  hoped  that  they  represent  approxiaations  olose  enough  to  be  useful 
as  rapid  oaloulations  of  the  ataospberio  pressure  withia  the  prescribed 
altitudes. 
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Altitudf 

m. 
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Pressur* 

Ifcf/ft^ 

9 

Density 
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alues/ft^ 

Parameter 
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Parameter 

k 

Parameter 

01 

Parameter 

